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GHPDQGLQJRFFXSDWLRQWKDQEHIRUHZLWKQRWHZRUWK\UHVXOWVIRUWKHWHDFKHUV(YHU\RQHRIWKHDGMXVWPHQWVLQWKH,QGLDQ
HGXFDWLRQV\VWHPFUHDWHVVWUHVV&RQFHLYDEOHUHVXOWVDIIHFWLQJRQWKHWHDFKHUVDUHEXUQRXWZRUNZLWKGUDZDOZRUN
GLVVDWLVIDFWLRQ$WSUHVHQWVRPHTXHVWLRQQDLUHVKDYHEHHQXWLOL]HGDQGYDOLGDWHGWRPHDVXUHEXUQRXW
6SHFLDOLVWV LQ WKH HGXFDWLRQ ILHOG DQG ODZ LPSOHPHQWDWLRQ SDUWV DUH KLJKULVN SRSXODFH ZLWK DQ H[FHVVLYH
SUHGRPLQDQFH UDWH IRU EXVLQHVV UHODWHG VWUHVV %XUQRXW LV D JHQXLQH DQG EDVLFZRUU\ DPRQJ WHDFKHUV DQG SROLFH
SHUVRQDOVOLNHZLVHLWKDVEHHQSHUFHLYHGDVDYLWDOVWUHVVUHODWHGLVVXHIRULQGLYLGXDOVZRUNLQJLQHGXFDWLRQ&DQR
*DUFtDHWDO.RNNLQRVDQGSROLFH%XUNH6WHDUQVDQG0RRUH5RWKPDQQDQG3LHQDDU

:RUNUHODWHG%XUQRXW
:RUGUHODWHGEXUQRXWLVRUGLQDULO\DQGHVSHFLDOO\IRXQGLQVLGHRIGLIIHUHQWSURIHVVLRQV3URIHVVLRQVZLWKDEQRUPDO
DPRXQWVRIEXUQRXW LQFRUSRUDWHVRFLDOZRUNHUVPHGLFDOSUDFWLWLRQHUVKLJKHUVHFRQGDU\WHDFKHUV ODZHQIRUFHPHQW
SHUVRQDOV HQJLQHHUVGRFWRUVDQGVHUYLFHSHUVRQDOV2QHUHDVRQEHKLQGZK\EXUQRXW LV VRSUHGRPLQDQW LQVLGH WKH
SURIHVVLRQDO ILHOG LV H[SHFWHG WR VRPH H[WHQW WR WKH KLJK OHYHO VWUHVV ZRUNSODFH DQG HPRWLRQDO GHPDQGV RI WKH
HPSOR\PHQW 0DVODFKDQG-DFNVRQ&RUGHVDQG'RXJKHUW\7KHPHDQLQJRIEXUQRXW WKDWDVRIQRZ
GLVFRYHUV PRUH DFFRUG LQ HVWDEOLVKHG UHVHDUFKHUV LV WKH RQH EHVW LQ FODVV E\0DVODFK DQG -DFNVRQ  ZKR
FKDUDFWHUL]HGEXUQRXWVLGHHIIHFWVDV3HUVRQDODFFRPSOLVKPHQWFRPSUHKHQGHGDVWKHH[SHUWV
SURSHQVLW\WRDVVHVV
RQHVHOIFRQWUDULO\HVSHFLDOO\ WKHLUZRUNZLWKFXVWRPHUV,Q(PRWLRQDOH[KDXVWLRQVWDJHHPSOR\HHVIHHO WKH\KDYH
QRWKLQJWRJLYHWKHPVHOYHVPHQWDOO\DQG'HSHUVRQDOL]DWLRQFKDUDFWHUL]HGDVDQWDJRQLVWLFDQGSHVVLPLVWLFVWDWHVRI
PLQGDQGVHQWLPHQWVDERXWRQH
VFXVWRPHUV3HUVRQDODFFRPSOLVKPHQWHPRWLRQDOH[KDXVWLRQDQGGHSHUVRQDOL]DWLRQ
LQGLFDWLRQVZHUHVXUYH\HGE\XVLQJ0DVODFK%XUQRXW,QYHQWRU\GHYHORSHGE\0DVODFK-DFNVRQDQG/HLWHU
,Q WKHPRVW UHFHQW \HDUV LW KDV EHHQ QRWLFHG WKDW SURJUHVVLRQ RI YDULDWLRQV WKDW KDYH LQIOXHQFHG DVVRFLDWLRQV
HPSOR\PHQWVDQGVSHFLDOLVWV6RPHRIWKHVHSURJUHVVLRQVKDYHDGGHGWRWKHDGYDQFHPHQWRIEXUQRXW$VLQGLFDWHGE\
'RUPDQWHDFKHUV¶DOOLDQFHDQGZRUNZHLJKWZHUHQRWHZRUWK\LQGLFDWRUVRIHPRWLRQDOH[KDXVWLRQVWDIIPLVVLRQ
DFFRUGDQGFRRSHUDWLRQLQFODVVURRPVZHUHKXJHLQGLFDWRUVRIGHSHUVRQDOL]DWLRQ6WDIIPLVVLRQDJUHHPHQWWRJHWKHU
ZLWKFODVVURRPFROODERUDWLRQV FRRSHUDWLRQDQGDVVLJQPHQW LQWURGXFWLRQZHUHHVVHQWLDOO\ LGHQWLILHGZLWKSHUVRQDO
DFFRPSOLVKPHQW5HVXOWVEROVWHUHGSDVWH[SORUDWLRQRQWKHVWUXFWXUHRIHGXFDWRUEXUQRXWLQWKDWHPRWLRQDOH[KDXVWLRQ
DIIHFWHGGHSHUVRQDOL]DWLRQZKLFKLQWKLVPDQQHUDIIHFWHGRQSHUVRQDODFFRPSOLVKPHQW
,QWKHODZUHTXLUHPHQWDUHDDIHZVWXGLHVKDYHSRLQWHGRXWWKDWWKHUHZDVDQLQQXPEHUFRQQHFWLRQZKHQHPRWLRQDO
H[KDXVWLRQ DQG GHSHUVRQDOL]DWLRQ ZHUH FRUUHVSRQGHG LQGHSHQGHQWO\ ZLWK SHUVRQDO DFFRPSOLVKPHQW /LNHZLVH
HPRWLRQDOH[KDXVWLRQDQGGHSHUVRQDOL]DWLRQYDULDEOHVLQMREZHUHH[FHHGLQJO\QRWHZRUWK\DIWHUUHODSVHGZLWKSHUVRQDO
DFFRPSOLVKPHQW *RRGPDQ  +DZNLQV  .RKDQ DQG 0D]PDQLDQ  +LJK VFRUHV RI HPRWLRQDO
H[KDXVWLRQDQGGHSHUVRQDOL]DWLRQLPSOLHGORZVFRUHSHUVRQDODFFRPSOLVKPHQW/LNHZLVHFRQQHFWLRQVZHUHIRXQGZLWK
GHPRJUDSKLFSURILOHVRIWKHUHVSRQGHQWVHPRWLRQDOH[KDXVWLRQDQGGHSHUVRQDOL]DWLRQ/RR9XRUHQV\UMlDQG
0lONLl7KHLQGLFDWLRQVRIEXUQRXWFDQGHOLYHUZHOOEHLQJUHODWHGLVVXHLQKLJKHUVHFRQGDU\WHDFKHUVDQGSROLFH
FRQVWDEOHVDVFRUWLVROG\VUHJXODWLRQ%HOOLQJUDWK:HLJODQG.XGLHONDSK\VLFDOPDQLIHVWDWLRQV/HLWHU
RUDKLJKGHVWUXFWLYHLPSUHVVLRQRIWKHQRUPDOFRQGLWLRQRIZHOOEHLQJ*LOLEHUWDQG'DOR]
2/GHQEXUJ%XUQRXW,QYHQWRU\
7KHPRVWXVXDOO\XWLOL]HGUHVHDUFKTXHVWLRQQDLUHIRUWKHHVWLPDWLRQRIEXUQRXWLVWKH0%,*66FKDXIHOL/HLWHU
0DVODFK DQG -DFNVRQ  ,Q YLHZ RI WKH LGHD WKDW SHUVRQDO DFFRPSOLVKPHQW HPRWLRQDO H[KDXVWLRQ DQG
GHSHUVRQDOL]DWLRQFRXOGEHH[SDQGHGSDVW WKH UHODWLRQDO VSDFH WKDW LV WUDGHPDUN IRU WKHHPSOR\HHDGPLQLVWUDWLRQV
UHVHDUFKHUUHFRJQL]HGWKUHHQRQH[FOXVLYHEXUQRXWPHDVXUHPHQWVWKDWZHUHQDPHGH[KDXVWLRQF\QLFLVPDQGH[SHUW
YLDELOLW\LQGLYLGXDOO\1XPHURXVREVHUYDWLRQDOGLVFRYHULHVSRLQWWRWKHIRFDOSDUWRIH[KDXVWLRQDQGQHJDWLYLW\DVWKH
FHQWUHPHDVXUHPHQWVRIEXUQRXW LQVWHDGRI WKH WKLUG VHJPHQW²DEVHQFHRI H[SHUW DGHTXDF\ /HH DQG$VKIRUWK
7KXVWKHWKLUGPHDVXUHPHQWVWDWHO\ZLWKWKH0%,*6ZDVSURKLELWHGIURPWKLVVWXG\6RPHSUHYLRXVUHVHDUFKHV
KDYHXSKHOGWKHLQYDULDQFHRIWKH0%,*6HOHPHQWVWUXFWXUHFURVVZLVHRYHUGLIIHUHQWZRUGUHODWHGJDWKHULQJV%DNNHU
'HPHURXWLDQG6FKDXIHOLDQGFURVVZLVHRYHUFRXQWULHV
'HPHURXWLDQG'HPHURXWLDQG1DFKUHLQHUSURSRVHDQRSWLRQPHDVXUHRIEXUQRXWFDOOHG2/GHQEXUJ
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%XUQRXW ,QYHQWRU\ ,W LQFRUSRUDWHV HPSKDWLFDOO\ DQG DGYHUVHO\ VXUURXQGHG WKLQJV WR VXUYH\ WKH WZR FHQWUH
PHDVXUHPHQWVRIEXUQRXW H[KDXVWLRQDQG VHSDUDWLRQ IURPRFFXSDWLRQDO VHWWLQJ([KDXVWLRQ LV FKDUDFWHUL]HGDV DQ
RXWFRPHRIVHULRXVSK\VLFDOIXOORIIHHOLQJDQGVXEMHFWLYHVWUDLQDVDORQJKDXOUHVXOWRIGHOD\HGLQWURGXFWLRQWRFHUWDLQ
RFFXSDWLRQ GHPDQGV 6HSDUDWLRQ DOOXGHV WR UHPRYLQJ VRPHRQH IURP RWKHU
V ZRUN DV D UXOH ZRUN SURWHVW DQG
RFFXSDWLRQDOFRQWHQW,QDGGLWLRQWKHZLWKGUDZDOWKLQJVFRQFHUQWKHUHODWLRQVKLSLQWKHPLGGOHRIUHSUHVHQWDWLYHVDQG
WKHLUHPSOR\PHQWVHVSHFLDOO\DVIRUGLVWLQJXLVKLQJSURRIZLWKZRUNDQGUHDGLQHVVWRSURFHHGLQWKHVDPHRFFXSDWLRQ
7KHLPSURYHPHQWRIEXUQRXWGLVRUGHUKDVQHJDWLYHRXWFRPHVRQWKHSHUVRQ)RULQVWDQFHODUJHDPRXQWVRIEXUQRXW
DUH LGHQWLILHG ZLWK D PRUH QRWHZRUWK\ DIILQLW\ IRU URXJK OHDG PRUH SURPLQHQW DQWDJRQLVP WRZDUG SHUIRUPLQJ
XQGHUWDNLQJVWKDWGHYHORSSDVWWKHEUHDNLQJSRLQWVRIWKRVHWKDWPXVWEHSHUIRUPHGEHFDXVHRIFRPPLWPHQWDQGGHFD\
LQ WKH H[HFXWLRQ RIZRUN 0DUWLQXVVHQ HW DO  &RQQHFWLRQV KDYH OLNHZLVH EHHQ EXLOW XS EHWZHHQ GLIIHUHQW
PHDVXUHPHQWVRIEXUQRXWDQGDIHZHPRWLRQDOLVVXHDQGSHUVRQDOLW\FRPSRQHQWV7RXULJQ\%DEDDQG:DQJ
7KHFRUHLGHDEHKLQGWKLVUHVHDUFKZRUNLVWRPHDVXUHWKHSV\FKRPHWULFSURSHUWLHVRIWKH7DPLODGDSWDWLRQRI2/%,
7KLV UHVHDUFKZRUN LQVSHFWHG WKH WUDQVODWLRQ RI 7DPLO2OGHQEXUJ%XUQRXW ,QYHQWRU\ 2/%, LWHPV DQG ODWHQW
VWUXFWXUHPHDVXUHPHQWLQYDULDQFHDFURVVGLIIHUHQWRFFXSDWLRQDOJURXSV3ROLFHFRQVWDEOHVYHUVXVKLJKHUVHFRQGDU\
WHDFKHUVDQGZLWKOHJLWLPDWHSV\FKRPHWULFSURSHUWLHVDQGSUHVHQWVWDQGDUGVQRUPDOO\GHSHQGDEO\DQGWUXO\DVVHVVHV
EXUQRXWLVVXHVLQ7DPLOVHWWLQJ3UHVHQWVWXG\IROORZVWKHVDPHK\SRWKHWLFDOV\VWHPIROORZHGLQ2/%,GHYHORSHGE\
WKHRULJLQDO DXWKRUV ,Q DGGLWLRQ WKLV VWXG\ FDQEH DFFHVVLEOH WRSV\FKRORJLVWVZKRZRXOG OLNH WRXWLOL]H IRU WKHLU
SXUSRVH
+\SRWKHVLVRIWKHVWXG\
+\SRWKHVLV7KHWZRIDFWRUPRGHORIWKH7DPLORIWKH2/%,2/%,ZLOOEHVXSHULRUWRWKHDOWHUQDWLYHRQHIDFWRU
PRGHO
+\SRWKHVLV7KHSURSRVHGWZRIDFWRUPRGHORIWKH2/%,ZLOOEHHTXLYDOHQWDFURVVGLIIHUHQWRFFXSDWLRQDOJURXSV
0HWKRGV
5.1 Translation 
$V SHU WKH SURFHGXUDO FULWHULD IRU DGHTXDWH DGDSWDWLRQ RI UHVHDUFK LQVWUXPHQW VXJJHVWHG E\ ,QWHUQDWLRQDO 7HVW
&RPPLVVLRQ ,7& ZHUH DGDSWHG IRU WUDQVODWLQJ 7DPLO IRUP RI WKH 2/%, 0XQL] DQG +DPEOHWRQ  )RXU
WUDQVODWRUVZLWKDGHTXDWHVNLOOVDQGNQRZOHGJHRI(QJOLVKDQG7DPLOZHUHFKRVHQIRUWUDQVODWLRQV7ZRWUDQVODWRUV
ZHUHH[SHUWVZLWK3K'LQ(QJOLVKDQGWZRZHUHQDWLYH7DPLO6SHDNHUVZLWK3K'LQ7DPLO7ZRZD\WUDQVODWLRQVZHUH
ORRNHGDWZKLOHWUDQVODWLQJ7DPLO2/%,7KHDSSUDLVDORIVHPDQWLFHTXLYDOHQFHFRQFOXGHVWKDWHDFKLWHPVDSSHDUHG
VRPHZKHUHDURXQGDQGVDPHVWDWHPHQWLQWKHWZRZD\WUDQVODWLRQV
5.2 Sampling and Procedure 
7KHVDPSOHLQFOXGHV7DPLOUHVSRQGHQWVIURPWZRGLIIHUHQWMREVHWWLQJVSROLFHFRQVWDEOHVIURP7DPLOQDGX
SROLFHGHSDUWPHQW,QGLDDQGKLJKHUVHFRQGDU\WHDFKHUVIURPGLIIHUHQWVFKRROVLQ6RXWK7DPLOQDGXZHUHVHOHFWHG
IRUWKHVWXG\6DPSOH3ROLFHFRQVWDEOHVFRQVLVWHGRIPDOHDQGIHPDOHFRQVWDEOHVDQGVDPSOH
KLJKHUVHFRQGDU\WHDFKHUVFRQVLVWHGRIPDOHDQGIHPDOHWHDFKHUV$OOWKHSDUWLFLSDQWV¶DJHV
UDQJHGZHUH IURP  WR 1RQUDQGRPZD\ZDV XVHG WR VHOHFW WKH SDUWLFLSDQWV IRU WKH VWXG\5HVHDUFKHU XVHG
FRQYHQLHQWVDPSOLQJPHWKRG)RUWKHVDPSOHRIKLJKHUVHFRQGDU\WHDFKHUVWKHUHVHDUFKLQVWUXPHQWVZHUHJLYHQWRWKH
KHDGRIWKHLQVWLWXWLRQVZKHUHHDFKKHDGRIWKHLQVWLWXWLRQVVSUHDGWKHTXHVWLRQQDLUHVWRDOOGHSDUWPHQWV)RUWKHSROLFH
FRQVWDEOHVVDPSOHVWKHUHVHDUFKHUVGLUHFWO\DSSURDFKHGWKHSROLFHVWDWLRQVWRDVNIRUDSSURYDOWRXVHTXHVWLRQQDLUHV
,QDOOVDPSOHV)RXUUHVHDUFKDVVLVWDQWVDUHXVHGIRUWKHVWXG\IRUWKHSXUSRVHRIGDWDFROOHFWLRQ
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5.3 Instrument  
7DPLODGDSWDWLRQRIWKH2OGHQEXUJ%XUQRXW,QYHQWRU\RULJLQDOO\GHYHORSHGE\'HPHURXWL	1DFKUHLQHU
ZDVXVHGWRPHDVXUHWKHEXUQRXW7KH2/%,FRPSULVHVRILWHPVZKLFKLQFOXGHWZRGLIIHUHQWVXEVFDOHVQDPHG
H[KDXVWLRQDQGGLVHQJDJHPHQW(DFKVXEVFDOHVLQFOXGHVHLJKWLWHPVDPRQJWKRVHIRXULWHPVZHUHIUDPHGQHJDWLYHO\
DQGWKHUHPDLQLQJIRXUIUDPHGSRVLWLYHO\,QQHJDWLYHO\IUDPHGLWHPVEHIRUHWKHDYHUDJHVFRUHVFDOFXODWHGLWKDVEHHQ
UHYHUVHGIRUHDFKVXEVFDOHV7KLVPHDQVWKHIROORZLQJUHFRGLQJ    ,QWKLVZD\KLJKHUVFRUHVVKRZ
KLJKHUOHYHORIH[KDXVWLRQDQGGLVHQJDJHPHQW
5.4 Data analysis 
+\SRWKHVHVRIWKHVWXG\ZHUHWHVWHGE\PHWKRGRIVWUXFWXUDOHTXDWLRQPRGHOOLQJ6(0XWLOL]LQJWKH,%0$026
VRIWZDUH$UEXFNOH0D[LPXPOLNHOLKRRGPHWKRGZDVXWLOL]HGIRUH[DPLQDWLRQWKHFRYDULDQFHPDWUL[7R
WHVW+\SRWKHVLV	WZRFRQWHQGLQJPRGHOVZHUHDQDO\VHGXWLOL]LQJFRQILUPDWRU\IDFWRUDQDO\VLV&)$H[DPLQDWLRQ
WRVXSSRUWWKHIDFWRUPRGHORIWKH7DPLO2/%,LQWKH3ROLFHVDPSOH,QSDUWLFXODUZHORRNHGDWWKHSURSRVHGWZR
IDFWRUPRGHO LHGLVHQJDJHPHQWDQGH[KDXVWLRQRIEXUQRXWLQZKLFKWKHKLGGHQ LWHPVVWDFNHGRQ WKHSURSRVHG
IDFWRUVZLWKDQRSWLRQRQHIDFWRUPRGHOLQZKLFKDOOLWHPVZHUHFRQMHFWXUHGWRVWDFNRQDVROLWDU\LGOHEXUQRXWIDFWRU
7KHVDPHSURFHGXUHZDVWDNHQDJDLQWRUHFUHDWHWKHWZRIDFWRUPRGHORIWKH2/%,LQWKHKLJKHUVHFRQGDU\WHDFKHUV

VDPSOH
5HVXOWV
)RUWKHSXUSRVHRIWKHFKHFNLQJQRUPDOLW\VNHZQHVVDQGNXUWRVLVPHDVXUHVZHUHFKHFNHG)LQQH\DQG'L6WHIDQR
UHFRPPHQGWKDWVNHZQHVVDQGNXUWRVLVYDOXHVQHDUHUWR]HURLQGLFDWHDQRUPDOGLVWULEXWLRQ3UHVHQWVWXG\KDV
DFFHSWHGWKHUDQJHRIVNHZQHVVDQGNXUWRVLVYDOXHVQHDUHUWR]HUR5RWKPDQQ+HQFHDVVXPSWLRQRIXQLYDULDWH
QRUPDOLW\ RI WKH GDWD ZHUH VDWLVILHG 7DEOH  SUHVHQWV PHDQV VWDQGDUG GHYLDWLRQV DQG FRUUHODWLRQV EHWZHHQ WKH
UHVHDUFKYDULDEOHVIRUDOOWZRVDPSOHV$VH[SHFWHGWKHWZRGLPHQVLRQVRIEXUQRXWZHUHSRVLWLYHO\FRUUHODWHGLQDOO
VDPSOHV
7DEOH0HDQVVWDQGDUGGHYLDWLRQVDQGFRUUHODWLRQVEHWZHHQWKHVWXG\YDULDEOHV
6DPSOH 3ROLFHFRQVWDEOHVQ  +LJKHU6HFRQGDU\7HDFKHUVQ 
9DULDEOHV 0HDQ 6' 5 0HDQ 6' 5
'LVHQJDJHPHQW      
([KDXVWLRQ    
6LJQLILFDQWDWSHUFHQWOHYHO
7RFKHFNWKHLQWHUQDOFRQVLVWHQF\RIWRWDOVFDOH&URQEDFKDOSKDFRHIILFLHQW!LVFKHFNHGDQGWKHUHVXOWVZHUH
SUHVHQWHGLQWDEOHIRUERWKVDPSOHVDQGUHODWLQJWKHVHUHVXOWVZLWKFXWRIIUDQJH!RI&URQEDFK¶VDOSKDYDOXHV
DQGLWFRQFOXGHVWKDW'LVHQJDJHPHQWDVZHOODV([KDXVWLRQVXEVFDOHVVKRZVVXIILFLHQWLQWHUQDOFRQVLVWHQF\1XQQDOO\
	%HUQVWHLQ ,WVKRZVKLJK OHYHORI LQWHUQDOFRQVLVWHQF\EHWZHHQ WKHVDPSOHV7RFKHFNHDFK LWHPVRI WKH
FRQVWUXFWVZHUHVWURQJO\LQWHUUHODWHGWRHDFKRWKHUWKHFRQYHUJHQWYDOLGLW\ZDVFDOFXODWHGDWWKHHQG$YHUDJH9DULDQFH
([WUDFWHG$9(DQGWKH&RPSRVLWH5HOLDELOLW\&5ZHUHDVVHVVHG0DU{FR7KHAVE !DQGCR!DUH
FKDUDFWHULVWLF RI FRQYHUJHQW YDOLGLW\ DQG DFFHSWDEOH FRQVWUXFW UHOLDELOLW\ EHLQJ WKDW IRU H[SORUDWRU\ UHVHDUFK MXVW
YDOXHVRYHUWKHVHFXWRIIIRFXVHVPD\EHDGHTXDWH+DLUHWDO7DEOHFRQFOXGHVWKDW$9(DQG&5YDOXHVDUH
JUHDWHUWKDQDFFHSWHGUDQJHIRUWZRIDFWRUPRGHO+HQFHWZRIDFWRUPRGHOVRISROLFHFRQVWDEOHVDQGKLJKHUVHFRQGDU\
WHDFKHUVVDPSOHKDYHFRQYHUJHQWYDOLGLW\2QHIDFWRUPRGHOVRIERWKVDPSOHVZHUHIDLOHGWRVKRZWKHFXWRIISRLQWV
+DLUHWDOGHVFULEHGWKDWIRUGLVFULPLQDQWYDOLGLW\³WKH$YHUDJH9DULDQFH([WUDFWHGYDOXHVPXVWEHPRUH
WKDQWKHVTXDUHGFRUUHODWLRQYDOXH´)RUDQ\WZRXQREVHUYHGYDULDEOHVRUPHDVXUHGFRQVWUXFWV$DQG%WKH$YHUDJH
9DULDQFH([WUDFWHGYDOXHVIRU$DQG%QHHGWREHJUHDWHUWKDQWKHVTXDUHRIWKHFRUUHODWLRQLHVKDUHGYDULDQFH
EHWZHHQWZRFRQVWUXFWV)RUQHOODQG/DUFNHU0DU{FR%RYHHWDO7DEOHVKRZVWKDWIRUWZR
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IDFWRUPRGHOVRISROLFHFRQVWDEOHVDQGKLJKHUVHFRQGDU\WHDFKHUV¶VDPSOHERWK$YHUDJH9DULDQFH([WUDFWHGHVWLPDWHV
ZHUHKLJKHUWKDQWKHVKDUHGYDULDQFHHVWLPDWH+HQFHLWFRQFOXGHVWKDWWZRIDFWRUPRGHOVRISROLFHFRQVWDEOHVDQG
KLJKHUVHFRQGDU\WHDFKHUV¶VDPSOHGRQ¶WKDYHDQ\GLVFULPLQDQWYDOLGLW\FRQFHUQV
7DEOH5HOLDELOLW\DQG9DOLGLW\RIWKHVWXG\
0RGHOV 7ZRIDFWRUPRGHO 2QHIDFWRUPRGHO
9DULDEOHV &RPSRVLWH
UHOLDELOLW\
&URQEDFK
UHOLDELOLW\
$9( &RPSRVLWH
UHOLDELOLW\
&URQEDFK
UHOLDELOLW\
$9(
3ROLFHFRQVWDEOHVDPSOH
'LVHQJDJHPHQW      
([KDXVWLRQ   
6KDUHGYDULDQFH 
+LJKHUVHFRQGDU\WHDFKHUVVDPSOH
'LVHQJDJHPHQW      
([KDXVWLRQ   
6KDUHGYDULDQFH 
3UHVHQWVWXG\XVHGWKHVHWRIILWQHVVLQGLFHVWRPHDVXUHWKHILWRIWKHPHDVXUHPHQWPRGHOWRWKHGDWDWKHFKLVTXDUH
ȤVWDWLVWLFDQG WKHDVVRFLDWHGGHJUHHVRI IUHHGRPGI WKHFRPSDUDWLYHILW LQGH[&), WKH7XFNHU±/HZLV LQGH[
7/,WKHURRWPHDQVTXDUHUHVLGXDO505DQGWKHURRWPHDQVTXDUHHUURURIDSSUR[LPDWLRQ506($,QJHQHUDO
ȤGIYDOXHDQG&),*),DQG7/,YDOXHV!VKRZVDQDFFHSWDEOHILW%URZQ)XUWKHU506($DQG505
YDOXHV VSHFLI\ D UHDVRQDEOH ILW WR WKH GDWDZKHUHDV YDOXHV VKRZV H[FHOOHQW ILW +X	%HQWOHU 
8VXDOO\WKHFKLVTXDUHVWDWLVWLFLVXVHGWRUHODWHQHVWHGPRGHOVEXWWKLVVWDWLVWLFLVYHU\VHQVLWLYHEDVHGRQVDPSOHVL]H
%HQWOHU7KXVZHKDYHDOVRXVHGWKH$NDLNH¶V,QIRUPDWLRQ&ULWHULRQ$,&IRUPRGHOFRPSDULVRQV
7DEOH)LWRIDOWHUQDWLYHIDFWRUPRGHOVRIWKH2/%,DQG&)$DQDO\VLV
0RGHO Ȥ GI ȤGI *), &), 7/, 506($ 505 $,&
3ROLFHFRQVWDEOHVDPSOH
)DFWRUPRGHO         
)DFWRUPRGHO         
+LJKHUVHFRQGDU\WHDFKHUVVDPSOH
)DFWRUPRGHO         
)DFWRUPRGHO         
7DEOHGHVFULEHGWKDWPRGHOILWIRUWKHSURSRVHGWZRIDFWRUPRGHOLVVXSHULRUWRWKHDOWHUQDWLYHVLQJOHVWUXFWXUH
PRGHOIRUERWKSROLFHVDPSOHDQGKLJKHUVHFRQGDU\VDPSOHWZRIDFWRUPRGHOVKRZVVWURQJPRGHOILWYDOXHFRPSDUHG
ZLWKRQHIDFWRUPRGHO$NDLNH¶V,QIRUPDWLRQ&ULWHULRQ$,&YDOXHIRU WZRIDFWRUPRGHORISROLFHVDPSOHV LV OHVV
FRPSDUHG ZLWK RQH IDFWRU PRGHO DQG LW ZDV VDPH IRU KLJKHU VHFRQGDU\ WHDFKHUV¶ VDPSOH ZKLFK FRQFOXGHV WKDW
K\SRWKHVLVZDVVXSSRUWHG
$FFRUGLQJWRK\SRWKHVLVZHH[SHFWHGWKDWWKHVXJJHVWHGWZRIDFWRUPRGHORIWKH7DPLO2/%,ZRXOGEHLQYDULDQW
DFURVVSROLFHDQGKLJKHUVHFRQGDU\WHDFKHUV$QLPSHULRXVVWHSEHIRUHWHVWLQJWKLVK\SRWKHVLVDFURVVSROLFHDQGKLJKHU
VHFRQGDU\WHDFKHUVZHUHWRVXSSRUWWKHVXSHULRULW\RIWKHVXJJHVWHGWZRIDFWRUPRGHODVFRPSDUHGZLWKWKHDOWHUQDWLYH
VLQJOHIDFWRU PRGHO LQ ERWK VDPSOHV VHSDUDWHO\ +HQFH IDFWRU PRGHO DQG LQYDULDQFH PHDVXUHPHQW RI WKH 7DPLO
2OGHQEXUJ%XUQRXW,QYHQWRU\2/%,LWHPVDFURVVGLIIHUHQWRFFXSDWLRQDOJURXSVLQ,QGLDQFRQWH[W

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'LVFXVVLRQ
7KHFXUUHQWVWXG\H[SODLQVWKHIDFWRUPRGHORIWKH2/%,LQDVDPSOHRISROLFHFRQVWDEOHVKLJKHUVHFRQGDU\WHDFKHUV
DQG ILQG WKH HTXLYDOHQFH EHWZHHQ RFFXSDWLRQDO EXUQRXW )XUWKHUPRUH ZH DQDO\VHG WKH LQYDULDQFH RI WKH 2/%,
FURVVZLVH RYHU SROLFH FRQVWDEOHV KLJKHU VHFRQGDU\ WHDFKHUV DQG WKRXJKW DERXW WKH OHYHOV RI H[KDXVWLRQ DQG
GLVHQJDJHPHQWLQERWKVDPSOHVE\HYDOXDWLQJODWHQWPHDQFRQWUDVWV7RWKHEHVWRIRXULQVLJKWWKLVVWXG\LVWKHILUVWWR
WHVWDQGEDFNLQJWKHHTXLYDOHQFHRIRFFXSDWLRQEXUQRXWLQVLGHRIWKHVDPHVRFLDOVHWWLQJDQGWKHILUVWWRJLYHSURRIWR
WKHSV\FKRPHWULFSURSHUWLHVRIWKH7DPLOIRUPVRIWKH2/%,DGMXVWHGIRUWKHHYDOXDWLRQRIEXUQRXW:HIRXQGWKDWWKH
WZRIDFWRUVWUXFWXUHRIHPSOR\PHQWEXUQRXWVXJJHVWHGE\WKHILUVW2/%,'HPHURXWLHWDOFRXOGEHUHSURGXFHG
ZLWKWKH7DPLO2/%,DVDPHDVXUHRIEXUQRXW1RWZLWKVWDQGLQJWKLVVWXG\UHDVRQVWKDWXQLTXHWZRIDFWRUPRGHORI
SROLFHWHVWVLVOHVVFRQWUDVWHGZLWKRQHHOHPHQWPRGHODQGLWZDVVDPHIRUKLJKHUVHFRQGDU\WHDFKHUV
H[DPSOH
7KHPDLQUHDVRQIRUWKLVUHVHDUFKZDVWRORRNDWWKHSV\FKRPHWULFSURSHUWLHVRID7DPLOYHUVLRQRIWKH2/%,7KH
SHUWLQHQFHRIWKLVSDSHULVWKDWLWJLYHVSURRIGHPRQVWUDWLQJWKHVXIILFLHQWSV\FKRPHWULFSURSHUWLHVRIDQRSWLRQEXUQRXW
VWXGLHV$VDPHWKRGIRUSURSHOOLQJWKHEXUQRXWVWXGLHVPRVWLPSRUWDQWO\EHKDYLRXUDOVFLHQFHDFDGHPLFLDQVWRKDYH
DQ LQVWUXPHQW ZLWK VDWLVIDFWRU\ SV\FKRPHWULF SURSHUWLHV 7KH EXU\ FRQQHFWLRQ TXDOLWLHV JRW IRU WKH VXEVFDOHV DUH
PRGHUDWHO\KLJKIRUWZRH[DPSOHVZKLFKGHPRQVWUDWHWKDWHDFKRIWKHPHDVXUHPHQWVRIWKH2/%,FDQEHFRQVLGHUHG
DVDOLQHDOFDSDFLW\RIWKHWKLQJVWKDWPDNHLWXS
7KHDIWHUHIIHFWVRIWKHSUHVHQWVWXG\SURSRVHWKDWWKHWZRIDFWRUPRGHOGHPRQVWUDWHVWKHJRRGILWWRLQIRUPDWLRQ
7DNLQJLQWRDFFRXQWWKHRXWFRPHVJRWIURPWKHUHVXOWLWFDQEHLQIHUUHGWKDWWKHIDFWRULDOVWUXFWXUHHQRXJKUHFUHDWHV
WKHWKHRUHWLFDOPRGHORIWKH2/%,7KLVVWUXFWXUHXQGHUSLQVWKHWKHRUHWLFDOVWUXFWXUHRIWZRVLGHHIIHFWVRIEXUQRXW
'LVHQJDJHPHQWDQG([KDXVWLRQ7KHVHGLVFRYHULHVDUHVWHDG\ZLWKWKRVHUHSRUWHGE\GLIIHUHQWDQDO\VWVLQGLIIHUHQW
QDWLRQV*LO0RQWHDQG=X×QLJD&DEDOOHURDQGWKH\DIILUPWKDWEXUQRXWFDQEHDWZRYDULDEOHLGHDDVPHDVXUHG
E\WKH2/%,7KHLQWHUQDOFRQVLVWHQFLHVRIWKHIRXUVXEVFDOHVRI2/%,ZHUHDFFHSWDEOHZLWKDOOWKH&URQEDFK
VDOSKDV
UDQJLQJIURPWR:KDW
VPRUHWKHKLJKFRQYHUJHQWYDOLGLW\DQGGLVFULPLQDQWYDOLGLW\ZDWFKHGPD\VKRZ
WKDWWKHVFDOHLVPHDVXULQJWKHH[SHFWHGLGHD+DLUHWDODWWKHHQGRIWKHGD\WKLQJVWKDWRXJKWWREHUHIOHFWLYH
RIDYDULDEOHDUHLQWHQVHO\VDWXUDWLQJLQWKLVFRPSRQHQW
3UHVHQWVWXG\LQVSHFWHGWKHLQYDULDQFHRIWKH2/%,LQWKHPLGGOHRISROLFHDQGKLJKHUVHFRQGDU\WHDFKHUV,QWKH
&)$VZHDFFRPSOLVKHGIXOOPHWULFPHDVXUHPHQWLQYDULDQFHZKLOHPRGHOILWTXDOLWLHVZHUHEROVWHUHG7KHDIILUPDWLRQ
RIIDFWRULDOLQYDULDQFHLVHVVHQWLDOIRUIXWXUHFURVVVHFWLRQDOVWXGLHVWKDWSODQWRIXUWKHUUHVHDUFKEXUQRXWDVIDFWRULDO
LQYDULDQFHWDNHVLQWRDFFRXQWHFRORJLFDOO\YDOLGH[DPLQDWLRQVFURVVZLVHRYHUGLVWLQFWLYHRFFXSDWLRQV
&RQFOXVLRQ
1RWZLWKVWDQGLQJDIILUPLQJWKHWZRIDFWRUVWUXFWXUHRIWKH7DPLOYDULDQWRI2/%,LWKDGFRQILQHPHQWVZLWKUHVSHFW
WRWKHFRQFXUUHQWOHJLWLPDF\DQGLQZDUGFRQVLVWHQF\9DULDEOHVWUXFWXUHZDVQRWLQYDULDQWEHWZHHQWKHSROLFHFRQVWDEOH
DQGKLJKHUVHFRQGDU\WHDFKHUV
H[DPSOH$OWRJHWKHURXUVWXG\GHPRQVWUDWHGWKDWWKH2/%,'HPHURXWLHWDO
FDQEHDGMXVWHGWRWKHDOORFFXSDWLRQVFRQQHFWLRQZLWKKLJKSV\FKRPHWULFTXDOLW\DQGWKDWERWKVXEPHDVXUHPHQWVRI
ZRUNHUEXUQRXWFDQEHUHSOLFDWHG LQEXUQRXW$GGLWLRQDOO\RXUVWXG\DXJPHQWVSDVWH[DPLQDWLRQE\DIILUPLQJ WKH
FRPSDUDELOLW\RIEXUQRXWLQZRUNFRQQHFWLRQV)XUWKHUPRUHDVWKH2/%,LQGLFDWHGIDFWRULDOLQYDULDQFHFURVVZLVHRYHU
QDWLRQVWKLVJLYHVDGHFHQWEHJLQQLQJVWDJHWRLPSRUWDQWH[DPLQDWLRQVLQIXWXUHVWXGLHVWHQGLQJWRLVVXHVFRQFHUQLQJ
WKHDGYDQFHPHQWRIEXUQRXWFURVVZLVHRYHUWLPHIURPDKHDGRIVFKHGXOH\RXWKLQWRODWHUZRUNOLIH
5HIHUHQFHV
%DNNHU$%'HPHURXWL(	6FKDXIHOL:%7KHYDOLGLW\RI WKH0DVODFK%XUQRXW,QYHQWRU\JHQHUDOVXUYH\$QLQWHUQHWVWXG\
$Q[LHW\6WUHVVDQG&RSLQJ±
%HOOLQJUDWK6:HLJO7	.XGLHOND%0&RUWLVROG\VUHJXODWLRQLQVFKRROWHDFKHUVLQUHODWLRQWREXUQRXWYLWDOH[KDXVWLRQDQGHIIRUW±
UHZDUGLPEDODQFH%LRORJLFDO3V\FKRORJ\±
%HQWOHU30 &RPSDUDWLYH ILW LQGH[HV LQ VWUXFWXUDOPRGHOV3V\FKRORJLFDO%XOOHWLQ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